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Changing Agricultural Land Use Patterns, Punjab (India) 
The objective of the thesis is to analyze agricultural 
land use pattern changes in the state of Punjab, India as a 
result of the introduction of the Green Revolution in the 
1960's. The study period selected extended from 1960-1992. An 
additional objective is to present a coherent report on the 
areal distribution of selected crops. The report was then used 
to form general crop combination regions for the study area; 
based on regional dominance of crops. 
The study has revealed that the agricultural land use in 
the Punjab has undergone momentous changes during the study 
period 1960-92. The net irrigated area in the region has 
nearly doubled during this period. A veiry high proportion of 
land is under cultivation. This was largely brought through 
the extension of cultivation onto culturable wastelands and 
fallow lands. Until recently, the state has been nearly devoid 
of forests. The proportion of forestland to the total reported 
area of the Punjab has increased over the years, but this has 
been marginal. The cropping pattern has witnessed a major 
shift in favor of food grains, of which wheat and rice are the 
most dominant contributors (together they account for 96 per 
cent of the total cropland under food grains) . Most other 
crops have registered a decline in their relative proportions 
in the crop complex of the Punjab. 
Thus, the earlier diversified structure of land use is 
gradually on the decline, and instead the farm economy is 
becoming highly specialized. 
Director: Paul B. Wilson 
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CHAPTER I 
INTRODUCTION 
Agriculture is a world-wide activity. It is influenced 
continuously by a set of physical and cultural factors. The 
physical factors include geomorphology, geology, climate, and 
the three dependent variables of soil, water, and vegetation. 
The agricultural typology and the level of crop production of 
a region are also affected by labor, capital, marketing, 
transport, and institutional facilities that interact with the 
physical variables to modify the suitability of a particular 
land for a specific type of agricultural system. Thus, the 
actual distribution of crop plants, cropping patterns, and 
cropping intensity are determined by the combined influence of 
physiological, historical, socio-economic, cultural, and 
technological forces. Government policies and international 
relations also influence the spatial patterns of an 
agricultural landscape. 
India is one of the leading agricultural countries of the 
world, and the agricultural sector is the mainstay of the 
national economy. Fluctuations in agricultural output levels, 
therefore, play a key role in the state of the national 
economy. The importance of agriculture to India today is also 
well understood since food shortage is the number one problem 
facing the nation. In fact, how to provide food and fibre to 
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the ever-increasing population has been a serious problem for 
quite some time. There is hardly any crop of the tropical, 
subtropical or temperate zone which is not grown in this 
country. India produces 8.8 per cent of the world's total 
wheat and, thereby, ranks the fifth largest producer of wheat 
in the world. It ranks second in the production of rice, 
trailing only behind China, and contributes 19.3 per cent of 
the world's total production.^ The Punjab has long been the 
leading agricultural state within the Indian Union. 
The Study Area 
The Punjab is located in northwestern India; it is 
bounded in the south by Rajasthan and Haryana states, in the 
east by Himachal Pradesh, and in the north by Jammu and 
Kashmir (Map 1) . In the west it shares an international 
boundary with Pakistan for a distance of more than 300 
kilometers.2 in shape it is roughly triangular with the apex 
towards the north. It has an area of 50,362 sq.km., and is 
comprised of twelve administrative districts^ (Map 2) . 
The name "Punjab"* stands for "land of five rivers" 
iRand Mc Nally, Goode's World Atlas (Chicago: Rand 
McNally, 1990), pp. 32-34. 
^See Appendix I, p. 100. 
^District is a subdivision of the state similar to 
counties in the United States of America. 
^Translated literally, the Persian word "Punjab" means 
"Five Waters." By implication, however, it refers to that 
portion of the Indian Subcontinent which is drained by the 
five rivers; namely, Sutlej, Beas, Ravi, Chenab, and Jhelum. 
study Area Located Within the Indian Union 
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(Beas, Chenab, Jhelum, Ravi, and Sutlej). Throughout known 
history, however, the political boundaries of the state have 
rarely coincided with the combined watershed of the five 
rivers. The Punjab of the British period was bifurcated in 
1947 when India gained independence: the western part fell to 
Pakistan, while the east remained within India. The original 
state of Punjab was much larger than that of today. It was 
trifurcated in 1966 to form three states: Haryana, Himachal 
Pradesh, and Punjab. It is this Punjab^ which forms the study 
area for this research project. 
The Background 
"The landscape we see today is a collection of the 
legacies from the past ... It has become what it is 
and it is usually in the process of becoming different 
. . . Let us then not study a static picture but a 
process that is continuing and seemingly never 
ending."® 
This statement applies to the agricultural landscape of 
the Punjab and, for that matter, of the agricultural land use 
located there which is constantly changing with time. 
^The exact political boundaries of the present Punjab 
state have been specifically defined in the report of the 
Boundary Commission formed under the provisions of the Punjab 
Reorganization Act—1966, Act 31 of 1966, Indian Parliament, 
New Delhi. Every care has been taken to represent the 
boundaries as accurately as possible on the maps forming part 
of this research work. These maps, however, should not be used 
as a substitute for official maps in political, legal, and 
administrative matters. 
®H.C. Darby, "On the Relations of Geography and History," 
Cultural Geography: Selected Readings (New York: Thomas Y 
Crowell Co., 1967), pp. 36-41. 
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The purpose of this study is to carry out a spatial 
analysis of the changing patterns of agricultural land use in 
the Punjab' and to provide valid explanations for these 
changes. 
This problem statement may be better understood if one 
realizes that, traditionally, the Punjab has been a leader in 
agricultural production and is popularly known as the 
"California of India."® Importance of the state of Punjab to 
Indian agriculture was brought out by Byres when he stated: 
The Punjab is, of course, an unusual state in 
several respects. It has always been a high-growth 
area; it has the smallest proportion of farm workers 
who are landless of all the Indian states; its farms 
are on the average twice as large as the all India 
size; consolidation has proceeded far more than 
elsewhere; irrigation is more widespread; and so on.® 
During the 1960's, agricultural science produced the 
great advances popularly known as the "Green Revolution." The 
Green Revolution relied heavily on the planting of new, high-
yielding kinds of seeds and heavy inputs of irrigation and 
fertilizers. With its successful introduction in the Punjab, 
foodgrain production increased markedly. Over the years, this 
new technology has resulted in a very rapid change in the 
patterns of land use. 
'Partly using the districts as the basic level of 
Operational Taxonomic Unit (OTU) for purpose of analysis. 
®D. S. Kang, "Environmental Problems of the Green 
Revolution with a Focus on Punjab, India", p.194. 
®T. J. Byres, "The Dialectic of India's Green 
Revolution," South Asia Review. V (January, 1972), 107-08. 
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The state produces a surplus of foodgrains particularly 
in wheat and rice. It currently accounts for 25 per cent of 
India's total wheat production. Other less important 
foodgrains are maize (corn - Zea mays), bajra (pearl millet -
Pennisetun glaucxm) , jowar (Sorghum vulgare) , gram (Cicer 
arietinvm), barley (Hordeum vulgare), and various kinds of 
pulses."" The important cash crops are oilseeds, sugarcane, 
and cotton. 
As far as industry is concerned, the state is essentially 
the home of small-scale industries and food-processing plants, 
such as sugar mills. The region is totally devoid of mineral 
resources, especially the two basic minerals—coal and iron. 
Being largely agricultural, the Punjab lacks the ingredients 
for the development of industries. The importance of 
agriculture is demonstrated since 70.3 per cent (1991) of the 
total population of the state resides in the villages and 84 
per cent (1991-92) of the total area is designated as Net Area 
Sown. 
The economy tends to be somewhat lopsided with the 
predominance of agriculture. Diversification is the need of 
the hour in order to sustain future growth. 
^°Edible seeds of pod-bearing plants, such as peas, 
lentils, and beans are called pulses in India. 
^^Net Area Sown refers to that part of the cultivated land 
on which sowing is actually done at least once during a year. 
Government of Punjab, Statistical Abstract of Punjab. 
1992 (Chandigarh, Punjab: Government of Punjab, 1992), pp. 37-
38. 
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Research Objectives 
The individual objectives of the study are to -
1. present a coherent report on the present areal 
distribution of selected crops, with a view of 
bringing out general cropping patterns; 
2. study the structural and land use pattern changes 
that have taken place as a consequence of rapid 
economic growth since the introduction of the new 
seed-fertilizer agricultural technology, taking into 
consideration a time-scale of little over three 
decades (1960-1992); 
3. investigate quantitatively the regional dominance 
of crops by comparing the sown area under different 
crops and ranking them; and 
4. identify the causes behind the Punjab's growing 
need for diversification in its economy in order to 
promote future growth. 
Period of Study 
The period selected for the present study extends from 
1960-1992. Agricultural development in the Punjab took place 
in two phases. The early 60's witnessed a breakthrough in 
agricultural research, the adoption of a selective area 
approach,mechanization of irrigation, and the beginning of 
^Limited input resources let to a selective area approach 
which was referred to as I.A.D.P. (Intensive Area Development 
Project) . These projects are implemented in selected districts 
in India by providing special agricultural advisory services 
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fertilizer use. In a sense, this phase conpleted the gestation 
phase of the modernization of the Punjab agriculture. Before 
this, the basic institutional and economic infrastructure was 
created through massive public investment. This took the form 
of irrigation and power development, laying the foundation of 
agricultural research and extension services, consolidation of 
holdings, the first round of land reforms, and the 
strengthening of cooperative credit structure. 
The second phase consolidated the gains of the first sub-
period and introduced a highly productive irrigation - seed -
fertilizer technology. Under the impact of these technological 
improvements, from the late 60's onwards, there was a 
spectacular increase in agricultural production and 
productivity which has, arguably, few parallels in the world. 
Hopefully the research will make a valuable contribution 
in illustrating the present agricultural sector of the Punjab 
economy, along with the changes it has experienced since the 
advent of the Green Revolution technology in the early 1960's. 
The study is necessary in order to understand the present 
situation and to take important steps to sustain future growth 
and restructuring. 
and inputs such as fertilizers, irrigation, improved seeds, 
insecticides, pesticides, weedicides, credit, and marketing 
facilities. 
CHAPTER II 
PHYSICAL SETTING 
Agriculture, being an open activity, is influenced more 
by natural forces than any other economic activity on the 
earth. Thus, a brief description of the physical setting of 
the state of Punjab will not only be considered proper but 
also important to comprehend the agricultural geography of the 
region. 
Phvs ioaraphv 
The study area is located in the heart of the Great Indo-
Gangetic Plains, also known as the North Indian Plains (Map 
3). These plains include the valleys of Indus River and its 
tributaries and the Ganges River and its tributaries. 
Physiographically, the Punjab falls into two regions, namely, 
the Sub-Siwalik Strip and the Sutlej Ghaggar Alluvial 
Plain.The Sub-Siwalik Strip covers the upper portion of 
Ropar, Hoshiarpur, and Gurdaspur districts (Map 2) . In 
Hoshiarpur district, nearly a hundred streams debouch into 
the plains. These streams are dry, except in sudden spates, 
when they become agents of rapid erosion in this submontane 
P. Gupta & K. K. Shangari, Agricultural Development 
in Punjab (New Delhi: Agricole Publishing Academy, 1980), pp. 
1-2 . 
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district. Soil erosion is a serious problem in parts of 
this region. 
The second region, namely the Sutlej Ghaggar Alluvial 
Plain, embraces the remaining nine districts, (i.e. Amritsar, 
Kapurthala, Jalandhar, Ludhiana, Ferozepur, Bhatinda, Sangrur, 
Patiala, Faridkot) and lower submountainous tracts of Ropar, 
Hoshiarpur, and Gurdaspur districts. This forms the largest 
natural region of the state. The unconsolidated clay, silt, 
and sand constitute the alluvium which is deposited in layers 
by the Ravi, Beas, Sutlej, and Ghaggar Rivers and many other 
small torrents and streams. As a whole, the Punjab Plain 
imperceptibly slopes from the northeast towards southwest and 
is extremely flat. It is one of the most fertile areas of the 
Indian sub-continent. 
Climate 
The state has subtropical, continental type of climate 
with monsoonal regime of precipitation. Its winters are cool 
and relatively dry; summers are hot and wet. Through temporal 
and spatial variations in rainfall and temperature, the 
climate of this region strongly influences its agricultural 
landscape. 
Temperature. The region does not exhibit great spatial 
variations in the degree of coolness or hotness at any time of 
the year, though the seasonal variations in this regard are 
well-marked. Due to its interior continental location, the 
summers in the Punjab are very hot and winters are cool. With 
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an average monthly temperature of 33°C (91.4°F), June is the 
hottest month. The highest temperatures during this month 
reach 45.5°C (114°E) . The level of mercury starts falling with 
the onset of monsoons during the last week of June or first 
week of July. It fluctuates around 25°C (77°F) during the rainy 
season, after which it gradually falls. January, with a mean 
monthly temperature of 12°C (53.6°F), is the coolest month. 
Lowest temperatures during this month go down to -2°C (23.4°F) . 
Low temperatures are associated with cold waves. This weather 
may bring frost, although such periods are neither very common 
nor severe. Nevertheless, low temperatures may harm sensitive 
crops such as vegetables and sugarcane. The seasonal 
variations of temperature encourages farmers to grow a 
diversity of crops during the year. 
Rainfall. Rainfall in the Punjab tends to be inadequate, 
seasonally concentrated, and unreliable. The distribution of 
rainfall is so undependable that it varies with great 
amplitude from year to year and from place to place. Moreover, 
during some years, the monsoon rains may come early and end 
early; or, conversely, in other years, they may come late and 
retreat late. The average annual rainfall in the year 1991 
ranged between 12.17 cm. in Bhatinda district and 86.29 cm. in 
Hoshiarpur district.Nearly 65 per cent of the 
precipitation comes during the monsoon months of July, August, 
^^Government of Punjab, Statistical Abstract of Punjab, 
1992 (Chandigarh, Punjab; Government of Punjab), p. 127. 
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and September. A good part out of the rest of the 
precipitation is associated with the winter months of 
December, January, and February and is brought by the western 
cyclones arising in the Persian Gulf and the Mediterranean 
Sea. The average annual rainfall for the state varies from 
year to year. It was as low as 52.37 cm. in 1991 and as high 
as 112.27 cm. in 1982. Over the years, Gurdaspur, Jalandhar, 
Hoshiarpur, Ludhiana, Patiala, and Ropar districts have been 
receiving more than the average of the state as a whole. 
In response to inadequate and unreliable rainfall, the 
people and the government have made concerted efforts to 
develop irrigation. The spatial variations in the cropping 
pattern in the state, to a notable extent, are associated with 
the variations in the availability of water. 
Soils 
The study area furnishes some of the best soils in India, 
as most are conposed of river sediments. Varieties include 
great thickness of unconsolidated clay, loam, silt, and sand 
with occasional "Kankar"̂ layers at two to three metres 
depth below the surface. In arid and semiarid parts of the 
state, salts such as "Reh", "Sajji", and "Kallar"^® 
predominate on the surface and adversely affect agricultural 
^^"Kankar" is a local term for "Caliche" which is formed 
in arid and semiarid regions. 
^®"Reh, " "Sajji," and "Kallar" are Punjabi terms used for 
toxic salts found on the surface in the Punjab plains and 
destroying in a great measure its agricultural fertility. 
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production due to reduced fertility. Otherwise, not a rock nor 
even a pebble is present to alter the uniform character of the 
alluvium, except in the "Kandi"^ area where conglomerates 
are found in the foothills. 
An important feature is the Thar Desert which is 
advancing as a result of migrating dunes in the southern parts 
of the state." It is invading fertile flat lands at an 
estimated rate of a kilometer per annum and has penetrated 
fairly deep into the districts of Ferozepur, Bhatinda, 
Faridkot, and Sangrur. Sand dunes have encroached upon flat, 
cultivated areas causing serious problems of irrigation water 
application. Otherwise, the plains are very well known for the 
high fertility of their soils. Every year these soils are 
enriched by fresh silt deposited by floods and canal water. 
Vegetation 
Due to ever increasing pressure of population on land, 
most of the natural vegetation has been cleared for developing 
agriculture and providing more space for expansion of 
settlements. Hilly areas and the adjoining foothill plains, 
however, still maintain a considerable cover of natural 
""Kandi" is the local name for the region which runs 
parallel to and at the foot of the Siwalik Range. Hundreds of 
hill torrents debouch from the hills and spread most of their 
detritus load in this region because of sudden change in their 
bed gradient. 
^®Kang, Derivation of Hydro-Based Crop Regions in Punjab 
(India). (Ph. D. dissertation. University of Nebraska, 
Lincoln, 1975), p. 40. 
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vegetation. Natural vegetation of these areas is interspersed 
with planted trees. Non crop vegetation in the plains is 
largely seen along roads, railways, canals, and around 
settlements. Most of it is planted. 
There are three distinct zones in the Punjab so far as 
the distribution of natural vegetation is concerned: a Desert 
Vegetation Zone, a Semiarid Vegetation Zone, and a Hill 
Vegetation Zone.^' Desert Vegetation is found in the extreme 
southern parts of Ferozepur, Faridkot, Bhatinda, Sangrur, and 
Patiala districts. This zone has scattered open stands of 
inferior species such as shrubs. Semiarid Vegetation dominates 
the major part of the state from the desert fringe in the 
south right up to the toe of the outer Siwalik Ranges. The 
Hilly Region Vegetation Zone is found in a narrow strip of 
land in the northern parts of Gurdaspur and Hoshiarpur 
districts. It supports a growth of broadleaf, deciduous 
species which merges with coniferous species towards the 
northern boundary of the state. 
In sum, vegetation cover in the Punjab is related with 
physiography, rainfall, and type of soils. More rainy, hilly, 
and foothill parts in the east, which have loose and less 
fertile soils, are marked with denser vegetation. In flat and 
fertile plain areas of the region natural vegetation is 
sparse. These areas are intensively cultivated. Vegetation 
"Ibid., pp. 51-52. 
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Other than crops is mostly planted there and is commonly seen 
along transport and drainage lines. 
Drainage 
Punjab is drained by the Ravi, Beas, and Sutlej Rivers 
(Map 3) . Because of the high, snow-clad mountains, these 
rivers are perennial in character. In the north is the Ravi 
which flows along the international frontier with Pakistan for 
about 100 kilometers. The Beas, after flowing for about 130 
km. in the state, joins the Sutlej well within the Punjab. The 
river Sutlej enters the Punjab near Nangal and, after flowing 
for about 230 km. through the centre of the Punjab, it flows 
along the international border for nearly 100 km. and finally 
enters into Pakistan territory. The rivers have a very uniform 
gradient, not only in the plain but in their upper courses 
also. The Ghaggar is another river which flows along the 
southern limits of the Punjab. As the source of the river is 
not in the snow-covered mountains, it is seasonal in 
character. In the upper part of Himalayas, these rivers are 
used for the purpose of transporting timber only to a limited 
extent. However, they are a vital source of irrigation water 
for the state. The waters of the Sutlej and Beas are being 
used successfully for harnessing hydroelectricity. 
A striking characteristic of the drainage is the presence 
of scores of seasonal streams in the Sub-Siwalik region. These 
streams are completely dry except for a few months during the 
rainy season. On occasion, when there are heavy rains in the 
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hills and in the adjoining areas, these streams have a 
formidable amount of rushing water which does a lot of damage 
in the form of soil erosion. 
In brief, the Punjab is located in the northwestern part 
of India covering only 1.5 per cent of the total area of the 
country. It is roughly triangular in shape. Its predominantly 
plain topography, fertile soils, and the year round favorable 
temperature conditions provide excellent conditions for 
agricultural operations. Inadequate, unreliable, and 
seasonally concentrated rainfall, however, is detrimental to 
agricultural practices. To a great extent, this limitation has 
been mitigated through the development of irrigation. 
CHAPTER III 
CHANGES IN IRRIGATION PATTERNS 
Irrigation refers to an artificial way of providing water 
to plants. Its importance needs no emphasis for having a 
stable, and successful agriculture in a state such as the 
Punjab, where rainfall is not only inadequate but is also 
seasonally concentrated and unreliable. The Punjab has an 
ancient irrigation history. As far back as the 8th century, 
Arab conquerors differentiated between irrigated and non 
irrigated lands for the purpose of levying taxes. However, 
during that time, irrigation was practiced on a relatively 
small scale. The methods used to draw water from wells were 
crude and slow. But, with the passage of time, many of these 
early irrigation systems experienced expansion and refinement. 
Large-scale canal irrigation remained obsolete until it 
was reintroduced by the British. Major emphasis, however, 
remained on well irrigation. The proportion of net irrigated 
area to net area sown in the Punjab increased from 54 per cent 
in 1960-61 to 71 per cent in 1970-71, and 93 per cent in 1991-
92 (Table 1). It is quite evident that the irrigated area grew 
much faster during 1960-61to 1970-71 than during 197 0-71 to 
1990-91. The extension of canal systems and the development of 
minor irrigation devices such as wells, and tubewells was 
largely responsible for the increase. The real breakthrough in 
19 
TABLE ] 
NET IRRIGATED AREA IN PUNJAB: By Source 
(Thousand Hectares) 
YEAR CANALS WELLS OTHERS TOTAL 
1960-61 1180 829 11 2020 54 
1970-71 1292 1591 5 2888 71 
1980-81 1430 1939 13 3382 81 
1990-91 1576 2233 7 3816 90 
1991-92 1519 2423 4 3946 93 
Source: Government of Punjab. Statistical Abstract of Punjab. 1992. 
%** Percentage of Net Area Irrigated to Net Area Sown. p. 219. 
to 
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the increase in irrigated area, however, came after the 
introduction of "Green Revolution" technology in the mid-
sixties. High-yielding varieties of seeds and chemical 
fertilizers were the chief ingredients of this technology. 
These new developments required the development of assured 
irrigation. Therefore, the government decided to encourage the 
development of irrigation, particularly through minor 
irrigation schemes, as these were less expensive and more 
dependable. Farmers were offered loans at concessional rates 
for installing tube-wells and pumping sets. Cement, bricks, 
steel, etc. were also distributed for the purpose. More and 
more tube-wells were powered as a result of rural 
electification. Farmers took the advantage of these new state 
policies and participated fully in the task. 
Greater availability of farm machinery, increase in farm 
productivity, and the resulting agricultural surpluses 
resulted in new capital, which could be further invested in 
irrigation on the farms, also contributed to the faster 
expansion of irrigation in the mid-60's period. Predominantly 
flat topography, soft alluvial strata, and favorable 
underground water conditions in most of the areas played their 
own role in determining the expansion of irrigation. Wooden 
wheel and earthen buckets of Persian wheel wells were replaced 
by tube-wells and similar pumping sets, which increased in 
number from 7,445 in 1960-61 to 192,000 and 812,000 in 1970-71 
and 1991-92, respectively. They accounted for almost 62 per 
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cent of the net irrigated area of the Punjab in 1991-92, and 
thus became the chief modes of irrigation in the region 
(Figure 1). Irrigation has brought remarkable transformation 
in the agricultural scene of the Punjab, as will be seen in 
the following chapters. 
In 1988-89, the Punjab had the highest proportion of its 
net area sown under irrigation (89.6 per cent) of any state in 
India. Compared to India as a whole (31.9 per cent for the 
same year) this is quite a high proportion. 
The district-wise net area irrigated in the state is 
quite uniform as is shown in Map 4. Except for the districts 
of Gurdaspur, Hoshiarpur, and Rupnagar, all other districts 
have more than 90 per cent of their net area irrigated. 
Hoshiarpur has the lowest (64.7 per cent), while Kapurthala 
recorded the highest (99.9 per cent). However, Bhatinda and 
Faridkot are the districts which received the maximum 
irrigation from Government canals—as compared to other 
sources (Table 2) . The area served by canals in these two 
districts is 365.8 and 338.9 thousand hectares, respectively. 
Kapurthala utilizes minimum irrigation by means of canals. 
Similarly, Patiala, Ludhiana, and Sangrur utilize water from 
tubewells and other wells to irrigate 339, 310 and 309.1 
thousand hectares, respectively, in the year of 1991-92. The 
least net area irrigated by tubewells is in Rupnagar and 
Bhatinda--only 64.7 and 77.6 thousand hectares, respectively. 
FIGURE 1 
1960-61 1970-71 1980-81 1990-91 1991-92 
Year 
m CANALS @ WELLS • OTHERS 
Source: Government of Punjab, Statistical Abstract of Punjab, 1992. 
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TABLE 2 
NET IRRIGATED AREA IN PUNJAB: By Source 
(District-Wise) 1991-92 
(Thousand Hectares) 
DISTRICT CANALS WELLS OTHERS TOTAL 
Gurdaspur 99.3 132.2 - 231.5 
Amrilsar 218 213.3 - 431.3 
Kapurthala 1.2 139.6 - 140.8 
Jalandhar 38.9 266.7 - 305.6 
Hoshiarpur 14.6 155.8 1 1714 
Rupnagar 15.2 64.7 1 80.8 
Ludhiana 14.2 310 - 324.2 
Firozpur 238.4 260.2 - 498.6 
Faridkot 338.9 155.2 - 494 
Bhatinda 365.8 77.6 - 443.4 
Sangrur 147.9 309.1 - 457 
Patiala 26.5 339 1.8 367.3 
Source: Government of Punjab, Slalislical Abstract of Punjab. 1992, p. 219 
to 
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Conclusion 
The Punjab recorded a substantial increase in its 
irrigation base during the period 1960-92. Nearly 2 million 
hectares of additional land was brought under irrigation in a 
span of nearly three decades. Out of this, about 1.6 million 
hectares were due to increase in tube-well irrigation, and 
nearly 340 thousand hectares through the extension of new 
canals. Thus, the percentage of irrigated area increased from 
nearly 54 per cent in 1960-61 to 93 per cent in 1991-92. The 
traditional, less efficient modes of irrigation were replaced 
by the modern, more efficient ones. 
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CHAPTER IV 
CHANGES IN LAND USB PATTERNS 
The magnitude of agricultural activities of any region 
largely depends on the quality and quantity of land 
resources and the manner in which they are used. The total 
geographical area of the Punjab, like that of the country, has 
been classified into different categories of land use as 
follows^®: 
1. Forests : includes all actually forested areas or land 
classed or administered as forests under any 
legal enactment. 
2. Land not available for cultivation: 
i. Land put to nonagricultural uses. 
ii. Barren and uncultivated land. 
3. Fallow land: 
i. Fallow land other than current fallow including all 
lands which were taken up for cultivation but are 
temporarily out of cultivation for a period of not 
less than one year, and not more than five years, 
ii. Current fallow comprising cropped areas which are 
kept fallow during the current year. 
4. Other uncultivated land excluding fallow lands : 
i. Permanent pastures and other grazing lands, 
ii. Miscellaneous tree crops and groves not included in 
the net area sown. 
iii. Culturable waste including lands available for 
cultivation whether or not taken up for cultivation 
or abandoned after a few years for one reason or 
another. 
^°Majid Husain, Agricultural Geography (Delhi: Inter-India 
Publications, 1979, pp. 95-99. 
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5. Net area sown: refers to that part of the cultivated land 
on which sowing is actually done at least once 
during a year. 
Agricultural land use in the Punjab experienced 
considerable changes during 1960-92 (Table 3), as will be 
studied in the following paragraphs. 
Forests. The Punjab had only 0.7 per cent (35,000 
hectares) of its total area^i under forests in 1960-61. The 
proportion increased to 2.4 per cent in 1970-71. However, it 
increased remarkably to 4.2 per cent (209,000 hectares) in 
1991-92, most of the new forests consisting of man-made 
plantations of eucalyptus. Despite these increases, only small 
acreages has been allotted to forestry as most of the land is 
a flat and fertile plain more suited for cultivation than for 
forestry. Nearly 60 per cent of the forest area of the state 
is in the two districts of Gurdaspur and Roopnagar, the former 
alone accounting for 45 per cent of the total. These eastern 
hilly and foothill districts recorded the highest proportion 
of forest cover of the state because they offered a wide scope 
for the expansion of area under forests. Considerable portions 
of this tract are barren and marginal for agriculture but 
suitable for tree plantations. Being aware of the damages 
caused by the streams in this hilly region, especially during 
rainy season, the Government gave due attention to this zone. 
^^Throughout Chapter IV the percentage figures detailed 
for various land uses have been calculated for this study as 
a percentage of the total reported area of the Punjab as a 
whole in that particular year. For the district level, 
individual district area has been considered. 
TABLE 3 
CLASSIFICATION OF AREA IN PUNJAB 
(Thousand Hectares) 
ITEMS 1960-61 1970-71 1980-81 1990-91 1991-92 
1 Geographical Area 5036 5036 5036 5036 5036 
2. Reporting Area for 5022 5031 5033 5033 5033 
Land Utilization Purposes 
3. Forests 35 123 216 222 209 
4 Land not Available for 662 624 532 426 443 
Cultivation 
5. Other Uncultivated Land 255 92 49 57 45 
other than Fallow 
6. Fallow Land 313 139 45 110 109 
7 Net Area Sown 3757 4053 4191 4218 4227 
8, Area Sown more than once 975 1625 2572 3284 3299 
9. Net Area Sown as % of 75 81 83 84 84 
Total Area 
10. Total Cropped Area** 4732 5678 6763 7501 7526 
** Includes Net Area Sown and Area Sown more than once. 
Source: Government of Punjab, Statistical Abstract of Punjab, 1992, pp. 138-39. \o 
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Afforestation along bare hill slopes and stream banks was 
emphasized in order to check erosion. On the other hand, the 
districts of Kapurthala, Jalandhar, Sangrur, Firozpur, 
Bhatinda, Ludhiana, which cover 50 per cent of the total area 
of the state, have less than 17 per cent of the forests (Map 
5) . Obviously, these parts of the Punjab have fertile alluvial 
soils over which the cultivation of crops is far more 
profitable than trees. But in order to restore ecological 
balance, it needs to bring more area under forests, at least 
25 per cent^^ according to National Forest Policy. 
Land not available for cultivation. This category 
includes all land covered by the hills, beds of rivers and 
streams, railway lines, roads, canals, and buildings. Such 
land occupied 13.2 per cent (662,000 hectares) of the total 
area of the Punjab in 1960-61. The proportion declined 
continually, however, to 8.5 per cent (426,000 hectares) in 
1990-91. It increased slightly by 0.3 per cent (17,000 
hectares) in 1991-92. It is notable that the whole of the 
decrease in the area under this land use category came during 
the post-Green Revolution period. Check on floods and 
consequent decrease in waterlogging, diversion of a large 
number of seasonal streams into major channels, narrowing down 
of their courses by planting trees, levelling of sand dunes in 
the affected areas made some unavailable land available for 
cultivation. The increase of cultivation on such lands 
^^Lekhi & Joginder Singh, p. 36. 
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accounted for their decrease. Expansion of some non-
agricultural activities such as growth of cities, industrial 
establishments, transport network (roads and railways) also 
contributed substantially for the decline. Thus, it recorded 
an overall decrease. The districts of Gurdaspur and Patiala 
have the highest percentage of this category of land, nearly 
24 per cent (52,000 hectares each) in 1991-92. The lowest 
proportion occurs in Kapurthala district, 1.4 per cent of 
total (6,000 hectares). 
Fallow land. This includes land uncropped during any 
particular year either to maintain fertility or because of too 
much or too little moisture. Land of this type has declined 
over the years in the Punjab. It decreased from 6.2 per cent 
(313,000 hectares) in 1960-61 to 2.2 per cent (109, 000 
hectares) in 1991-92. In the period 1980-81 it fell as low as 
0.89 per cent. To a great extent, the reduction of fallow land 
is directly related with the increase in net area sown. It 
means all those factors which brought an increase in net area 
sown, generally, are the same ones which explain the decline 
in fallow land. Growing pressure of population and consequent 
need for the regular use of each bit of land created 
conditions leading to the reduction of fallow land. Such 
developments, however, were facilitated by the extension of 
irrigation, adoption of improved agricultural practices, 
control on floods, and adoption of soil conservation measures. 
At present, only a few problem areas in the floodplains, the 
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hills, foothill plain, and arid deserts display relatively 
high percentage of fallow land. In other parts, the area under 
this land use category has been reduced to a minimum. The 
districts of Hoshiarpur and Ludhiana each occupied less than 
500 hectares of fallow land in 1991-92, with Gurdaspur having 
nil. Forty-two per cent of this category of land use was found 
concentrated in Faridkot and Firozpur districts, occupying 
26,000 and 20,000 hectares, respectively. 
Other uncultivated land other than fallow. Land under 
this category which could be brought under the plough are very 
small, especially in the districts of Patiala, Sangrur, 
Bhatinda, and Hoshiarpur. Firozpur and Roopnagar are the only 
districts where the extent of this type of land is of any 
significance. Together these two districts account for 51 per 
cent of all of the land of this category found in the Punjab. 
Gurdaspur and Ludhiana have recorded no land under this 
category. 
Throughout the Punjab, the proportions of this type of 
land has been on a decline. It occupied nearly 5 per cent of 
the state in 1960-61, which was insignificantly low even then. 
But by 1970-71, it dropped to only 1.8 per cent of the total 
area. This sudden drop was a result of the land reclamation 
resulting from the Green Revolution. More and more land was 
constantly utilized for the purpose of cultivation. By the 
year 1991-92, land classified as uncultivated other than 
fallow covered only 0.9 percent of the total area. Increase in 
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population pressure and consequent need to stretch cultivation 
on new and marginal lands, enactment of various land reforms, 
ceiling of landholdings, provision of ownership rights to 
tenants, and consolidation of holdings are also some of the 
factors which helped bring about this change. Besides, the 
development of irrigation and improvement in agricultural 
practices facilitated the subjugation of such land. 
Net area sown in the Punjab increased from 75 per cent of 
the total reported land in 1960-61 to 81 per cent in 1970-71, 
and to 84 per cent in 1991-92 (Table 3 and Figure 2) . This 
positive change was largely brought through the extension of 
cultivation onto culturable wastelands and fallow lands which 
decreased from 5.1 per cent to 0.89 per cent, and 6.23 per 
cent to 2.17 per cent, respectively, during the same period 
(Figure 3). Fast growth of population and consequent increase 
of pressures on the land, expansion of irrigation to wider 
areas, mechanization of agriculture, enactment of land reforms 
in the form of land ceiling, and provision of ownership rights 
to tenants, etc. went a long way in extending the net area 
sown on new as well as on fallow lands. The net area sown in 
the state amounted to 83.8 per cent of the total area, as 
compared to only 46.5 per cent for the country as a whole 
during 1988-89 (Table 4, Figure 4, and Figure 5). It reveals 
that the Punjab has registered a larger proportion of its land 
in net cultivation than did the country. This is because the 
region was more successful at extending the areas under 
FIGURE 2 
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TABLE 4 
CLASSIFICATION OF AREA IN PUNJAB & INDIA 
1988-89 
(Thousand Hectares) 
ITEMS PUNJAB INDIA 
1. Geographical Area 5,036 328,726 
2. Reporting Area for 5,032 304,849 
Land Utilization Purposes 
3. Forests 222 67,082 
4. Land not Available for 512 41,238 
Cultivation 
5. Other Uncultivated Land 29 30,426 
other than Fallow 
6. Fallow Land 54 24,300 
7. Net Area Sown 4,215 141,731 
8. Area Sown more than once 3,182 38,378 
9. Net Area Sown as % of 84 47 
Total Area 
lO.Total Cropped Area** 7,397 180,109 
** Includes Net Area Sown and Area Sown more than once. 
Source: Government of Punjab, Statistical Abstract of Punjab, 1992, 
pp. 140-43. 
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cultivation during the mid-60s than was the rest of the 
nation. 
A very high proportion of the land is under cultivation 
because the Punjab plain is free from physical handicaps and 
the deficiency of rainfall has been made up by irrigation 
facilities. Only Roopnagar and Hoshiarpur districts of the 
Punjab provide exceptions. It is here that the proportion of 
the cultivated area of the total is the least, 57 and 68 per 
cent, respectively (Table 5). In these districts considerable 
land is covered by the Shivalik Hills which cannot be 
cultivated. Moreover, the beds of the seasonal streams of the 
region cannot be brought under cultivation. Elsewhere in the 
Punjab, more than 80 per cent of the total land is cultivated. 
In this study of changing land use patterns, it is 
important to mention that the area sown more than once during 
a given year increased from 975,000 hectares in 1960-61 to 
3,299,000 hectares in 1991-92 (Table 3); a remarkable increase 
of 2,324,000 hectares (338 per cent). 
Conclusion 
Land use patterns of the Punjab experienced considerable 
changes in the period between 1960 and 1992. The Punjab's 
agricultural resource base appears to have been extended to 
the extreme limits during that time. Near saturation in the 
agricultural resource base was mostly brought about by 
stretching out cultivation into almost all of the available 
lands. A large number of factors, such as increase in 
TABLE 5 
CLASSIFICATION OF AREA IN PUNJAB 
(District-Wise) 1991-92 
(Thousand Hectares) 
DISTRICT FORESTS 2+ 3** 4#* FALLOW NET AREA 
LAND SOWN 
Gurdaspur 11 350 52 - - 287 
Amritsar 15 506 49 4 1 437 
Kapurthala 2 167 6 4 14 141 
Jalandhar 3 341 17 7 4 310 
Hoshiarpur 93 391 31 2 - 265 
Rupnagar 32 213 38 8 13 122 
Ludhiana 10 378 43 - - 325 
Firozpur 6 583 37 15 20 505 
Faridkot 11 576 36 - 26 503 
Bhatinda 10 554 46 2 14 482 
Sangrur 4 511 36 2 10 459 
Patiala 12 463 52 1 7 391 
1* Reporting Area for Land Utilization Purposes. 2** Land Unavailable for Cultivation, 
3*** Other Uncultivated Land Excluding Fallow Land. 
Source: Government of Punjab. Statistical Abstract of Punjab, 1992, pp. 138-39. 
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population pressure, the consequent increase in demand for 
land, the development of irrigation, use of better 
agricultural practices, enactment of land reforms, increase in 
farm returns, greater awareness among farmers towards farming, 
etc. played a significant role in bringing about this positive 
development. The study of land utilization pattern reveals 
that -
1. a very high proportion of land is under cultivation (net 
area sown) which leaves much less scope for expanding this 
type of land use to meet the various growing needs. On the 
contrary, there is every likelihood that the net sown area 
might actually decline in coming years due to mounting 
pressures from rural housing, infrastructural, and other 
developmental activities. The only limited scope for 
increase in the area under cultivation is in reclaiming 
alkaline, saline, and waterlogged soils. 
2. the land in the Punjab is mostly flat and free from 
physical handicaps, as had been discussed in the earlier 
chapter. Also, the deficiency of rainfall is met by 
irrigation. As a result, 84 per cent of the total land of 
the Punjab is under cultivation. 
3. small acreage has been allotted to forestry as most of 
the land is flat and fertile plain which is more suited 
for cultivation than for forestry. Until recently the 
state has been almost devoid of forests. 
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4. as much as 84 per cent of the area of the state is 
cultivated. The possibility of further increase in area 
to be brought under plough is very much limited. The only 
scope of increase in area lies in harvesting more crops 
in a year. The number of crops taken from a piece of land 
in a year is referred to as multiple cropping. It is 
measured by the form of 'cropping intensity'Cropping 
intensity may be described by the following formula: 
Cropping Intensity = Total Cropped Area * 100 
Net Cultivated Area 
The cropping intensity of Punjab which was 126 per cent 
in 1960-61 increased to 161 per cent in 1980-81 and to 178 per 
cent in 1991-92. 
In the wake of restricted scope for further extension of 
cultivation and ever growing population, the land of the 
Punjab needs careful planning. Greater emphasis needs to be 
placed on intensification through multiple cropping and 
increase in productivity by modern methods of cultivation. 
"Ibid., p. 37. 
CHAPTER V 
CHANGES IN CROPPING PATTERNS 
A large variety of agricultural crops are grown in the 
Punjab. This practice has developed because of the tendency of 
farmers to become self-sufficient with respect to food and 
fibre needs. Most of the daily need for bread, pulses 
dairy products, vegetables, clothes, sugar, vegetable oils, 
and poultry are aimed to be met from the farm. Still, only a 
small portion of the landholding is utilized for such personal 
needs. The rest of the area is put under various crops, 
depending upon what type yields the greatest returns^. 
Major commercial crops include wheat, gram, rice, 
sugarcane, corn, and cotton. Whereas the first two crops are 
cultivated during the winter season, the last four are 
essentially summer season crops. Locally, the former are known 
as "Rabi" and the latter as "Kharif" crops. Another Kharif 
crop of some commercial significance is Bajra--a type of 
millet^®. Although sugarcane occupies the fields for almost 
^^Edible seeds of pod-bearing plants, such as peas, 
lentils, and beans are called pulses in India. 
S. Kang, "Derivation of Hydro-Based Crop Regions in 
Punjab (India)," p. 117. 
2®See Table 6 for botanical name. 
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TABLE 6 
BOTANICAL NAMES OF CROPS 
CROP BOTANICAL NAME 
WHEAT Triticum sativum 
RICE Oryza sativa 
MAIZE Zea mays 
GRAM Cicer arietenum 
MASAR Ervem lens 
MASH Phaseolus radialus 
MOONG Phaseolus mungo 
ARHAR Cajanus indicus 
MOTH Phaseolus aconilifolius 
BARLEY Hordeum vulgare 
BAJRA Pennisetum glaucura 
JOWAR Sorghum vulgare 
SUGARCANE Saccharum officinarum 
COTTON Gossypium arboreum (native) 
Gossypium hirsutum (American) 
GROUNDNUT Arachis hypogaea 
SESAMUM Sesamum indicum 
UNSEED Linum usitatissimum 
RAPE Brassica napus 
MUSTARD Brassica juncea 
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the entire year, it is known as a Kharif crop because it is 
planted in the spring season. 
Cropping pattern is a central element of agricultural 
land use. In the Punjab it has experienced considerable 
transformation during the study period 1960-92. Some crops of 
the region gained area and improved their relative position in 
the crop complex while others decreased sharply. The shift in 
area under different crops in the state over time is given in 
Table 7. Wheat and rice have proved the largest gainers in 
this respect. Cropland area under wheat increased from 29.6 
per cent of the total in 1960-61 to 67.1 per cent in 1980-81, 
but later dropped down to 43.5 per centIt has remained 
nearly constant after that. Needless to say, however, that 
presently it still (1991-92) occupies the largest proportion 
of the total cropped area in the state (43 per cent). During 
the same period, the proportion of rice increased from 4.8 per 
cent to 17.5 per cent and to 27.5 per cent. Expansion of 
irrigation, introduction of high-yielding varieties of seeds, 
use of chemical fertilizers, biochemical inputs and machines, 
creation of assured market for them through state trading and 
support prices, and development of infrastructural facilities 
in the form of link roads and market centres largely 
contributed to this upward trend. 
^'Percentage figures used in Chapter V are relative to the 
total cropped area for the Punjab. For the district level, 
individual cropland area for each district has been 
considered. 
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TABLE 7 
AREA UNDER MAJOR CROPS IN PUNJAB 
(Thousand Hectares) 
CROPS 1960-61 1970-71 1975-76 1980-81 1985-86 1990-91 1991-92 
WHEAT 1400 2299 2439 2812 3112 3273 3237 
(29.6) (40.5) (58.7) (67.1) (43,5) (43.6) (43) 
RICE 227 390 567 1183 1714 2015 2071 
(4.8) (6.9) (9.1) (17.5) (24) (26.9) (27,5) 
MAIZE 327 555 577 304 260 188 178 
(6.9) (9.8) (9.2) (4.5) (3.6) (2.5) (2,4) 
GRAM 838 358 381 258 108 60 40 
(17 7) (6.3) (6.1) (3.8) (1.5) (0.8) (0,5) 
PULSES* 65 56 60 83 117 83 76 
(1.4) (1.0) (1.0) (1.2) (1.6) (1.1) (1.0) 
BARLEY 66 57 120 65 50 37 49 
(1.4) (1.0) (1.9) (1.0) (0.7) (0.5) (0.7) 
BAJRA 123 207 182 69 32 12 9 
(2.6) (3.7) (2.9) (1.0) (0.5) (0.2) (0.1) 
OILSEEDS 185 295 315 238 211 99 141 
(3.9) (5.2) (5.0) (3.5) (3.0) (1.3) (1.9) 
SUGARCANE 133 128 114 71 78 101 109 
(2.8) (2.3) (1.8) (1.1) (11 )  (14 )  (1.5) 
conoN 447 397 580 649 559 701 697 
(9.5) (7.0) (9.3) (9,6) (7.8) (9,4) (9.3) 
Net Area Sown 3757 4053 4158 4191 4197 4218 4227 
Total Cropped 4732 5678 6255 6763 7158 7501 7526 
Area 
* Pulses other than Gram. 
Note: Figures in brackets indicate percent of total cropped area. 
Source: Government of Punjab. Statistical Abstract of Punjab, 1992. pp. 144-45. 
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The cropping patterns of the major crops cultivated in 
the Punjab are discussed in the following sections: 
1. WHEAT (Triticvm sativum) 
Wheat is the most prominent staple and cash crop of the 
Punjab. It requires cool, semidry to subhumid climate. 
Temperature ranging from 15°C to 20°C during its growing period 
(December to February), and about 27°C at the time of its 
harvest (April) are considered good for its cultivation. Wheat 
requires 50 to 75 cm. of rainfall with most of it distributed 
during the winter season. The requisite temperatures are 
adequately met within the Punjab, but rainfall is inadequate 
and uncertain. Its deficiency, however, has been overcome with 
considerable development of irrigation. Well-drained, alluvial 
soils found throughout most of the Punjab are excellent for 
this crop. 
As a result of favorable physical environments, wheat has 
continued to be the principal crop of the region since 1960-
61. It occupied 29.6 per cent (1,400 thousand hectares) of the 
total cropped area in 1960-61 but increased to as high as 67.1 
per cent (2,812 thousand hectares) in 1980-81 (Table 7) . Wheat 
in 1991-92 covers 43 per cent (3,237 thousand hectares) of the 
total cropped area. Evidently, the hectarage of wheat 
increased throughout the period until 1991-92 when it finally 
levelled off. The proportion of land in wheat has decreased 
since 1980-81. The large increases in cultivated land have not 
been accompanied by great increases in the hectarage of wheat. 
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Other crops grown in the region, especially rice--have gained 
instead. 
Faster increase in the total cropland area under wheat 
during the period 1960-61 to 1980-81, however, is associated 
with the implementation of Green Revolution technology. 
Introduction of high yielding varieties in this crop, use of 
chemical inputs and machines such as thrashers, combine 
harvesters, drills, etc. which were especially designed for 
wheat, creation of market by way of state trading and support 
prices made it much more rewarding than the competing crops. 
Moreover, faster development of irrigation, extension of road 
network which facilitated marketing, establishment of seasonal 
markets to clear up the surplus particularly after the mid-60s 
also largely accounted for higher increase in wheat 
cultivation during post-Green Revolution period. 
Wheat at present (1991-92) covers 43 per cent (3,237 
thousand hectares) of the total cropland and accounts for 57.2 
per cent of the total cropped area under foodgrains in the 
Punjab. During winter season, one sees in the countryside 
wheat fields as far as the eyes can see. Map 6 shows the area 
under wheat as percentage of total cropped area in the 
districts of Punjab. Although there is some variation in the 
percentage area district-wise, from as high as 46 per cent in 
Patiala district and as low as 40.5 per cent in Hoshiarpur and 
Jalandhar districts each, there are two salient patterns 
common to all : 
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1. Wheat is the predominant crop throughout the state and 
its subdivisions, covering the highest proportion of the 
total cropland. 
2. So great is the dominance of the crop that in all 
districts the percentage of the total cropped area under 
wheat is above 40 in all areas. 
The importance of wheat in the Punjab's agriculture can 
also be determined by looking at its production and average 
yield figures as compared to the other crops grown in the 
state (Table 8 and Tables 9 and 10). Punjab produces roughly 
a quarter of the total wheat produced in the country. 
Production of wheat has recorded a tremendous increase between 
1960-61 (1,742 thousand tons) to 1991-92 (12,309 thousand 
tons) . Thus, within a period of nearly 30 years, the 
production increased by over seven times, not a small 
achievement for such a small state. The Punjab has the highest 
yield per hectare of all the states of India. The average was 
3,715 kilograms/hectare in 1990-91, as compared to 2,274 
kilograms/hectare for the country as a whole. Within the 
Punjab, the Sangrur district has the highest yield of wheat--
4,258 kilograms/hectare. Hoshiarpur and Gurdaspur have the 
lowest yield as compared to the other districts. 
In short, wheat was the most important crop of the Punjab 
in 1960-61. Its position was further consolidated both in 
terms of absolute hectarage and relative position among 
various crops of the region by 1961-92. 
TABLE 8 
AREA, PRODUCTION & YIELD OF SELECTED CROPS IN PUNJAB 
(Dislricl-Wise) 1991-92 
DISTRICT WHEAT RICE MAIZE SUGARCANE 
A P Y 1 A P Y 1 A P Y 1 A P Y 
Gurdaspur 201 669 3330 175 468 2672 17 27 1598 17 109 6396 
Amritsar 353 1356 3844 284 781 2749 10 23 2274 6 39 6476 
Kapurlhala 111 417 3762 97 284 2932 5 13 2711 3 18 6167 
Jalandhar 211 810 3839 157 539 3436 27 58 2136 24.9 160 6406 
Hoshiarpur 155 457 2947 58 173 2985 71 139 1954 14.6 81 5531 
Riipnagar 83 277 3336 37 122 3286 30 54 1799 11.3 74 6559 
Ludhiana 266 1131 4252 231 827 3579 6 11 1803 8.2 51 6213 
Firozpur 390 1488 3816 233 760 3261 1 3 2564 7 1 53 7426 
Faridkol 389 1420 3651 148 559 3775 0.2 - - 2.1 15 6976 
Bhatinda 351 1237 3523 64 229 3575 0.3 - - 1.8 11 6360 
Sangrur 390 1661 4258 301 1064 3535 2 3 1676 5 31 6231 
Patiala 337 1386 4114 286 942 3294 9 19 2089 8 51 6387 
Source: Governmenl of Punjab, Stalislical Abslracl of Punjab, 1992, pp. 156-65. 
A = Area (thousand hectares) P = Production (thousand tons); 
Y = Yield (kilograms per hectare). 
TABLE 9 
AREA, PRODUCTION k YIELD OF SELECTED CROPS IN PUNJAB 
YEAR WHEAT RICE MAIZE SUGARCANE 
A P Y A P Y A P Y A P Y 
I960 -61 1400 1742 1244 227 229 1009 327 371 1135 133 486 3654 
1970--71 2299 5145 2238 390 688 1765 555 861 1555 128 527 4117 
1980--81 2812 7677 2730 1183 3233 2733 382 612 1602 71 392 5526 
1990 -91 3273 12159 3715 2015 6506 3229 188 333 1786 101 601 5941 
1991--92 3237 12309 3803 2071 6748 3257 178 350 1962 109 693 6348 
Source: Government of Punjab, Statistical Abstract of Punjab, 1992, pp. 156-65. 
A = Area (thousand hectares); P = Production (thousand tons); 
Y = Yield (kilograms per hectare). 
oi OJ 
54 
TABLE 10 
TRENDS IN AGRICULTURE IN PUNJAB 
(Area, Production & Yield) 
(Thousand Hectares) 
CROPS 1960-61 1970-71 1980-81 1990-91 1991-92 
WHEAT A 1400 2299 2812 3273 3237 
P 1742 5145 7677 12159 12309 
Y 1244 2238 2730 3715 3803 
RICE A 227 390 1183 2015 2071 
F 229 688 3233 6506 6748 
Y 1009 1765 2733 3229 3257 
MAIZE A 327 555 382 188 178 
P 371 861 612 333 350 
Y 1135 1555 1602 1786 1962 
GRAM A 838 358 
C
O
 
60 40 
P 681 284 150 45 28 
Y 813 797 582 744 705 
BARLEY A 66 57 65 37 49 
P 52 57 108 101 145 
Y 798 1022 1640 2754 2939 
BAJRA A 123 207 69 12 9 
P 58 243 86 13 10 
Y 472 1176 1244 1107 1062 
OILSEEDS A 185 295 238 99 141 
P 120 233 187 85.4 127 
FOODGRAINS P 2166 3514 4513 5525 5556 
SUGARCANE A 133 128 71 101 109 
P 486 527 392 601 693 
Y 3654 4117 5526 5941 6348 
COTTON A 447 397 649 701 697 
P 120 147 200 325 410 
Y 539 737 570 764 970 
A = Area (thousand hectares); P = Production (thousand tons): 
Y = Yield (kilograms per hectare). 
Source: Government of Punjab, Statistical Abstract of Punjab, 1992, pp. 156-165. 
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2. RICE (Oiyza sativa) 
Rice ranks next to wheat in the total crop complex of the 
Punjab. It is the most important Kharif crop of the state. The 
people of Punjab traditionally are wheat eaters. The 
consunption of rice is only occasional, although recently the 
younger generation has gradually developed a taste for it. It 
can be raised in a wide range of temperature conditions, 
provided enough water is available. But a hot, wet climate 
especially suits its cultivation. Teirçjeratures varying between 
20°C and 37.5°C are required for its growth. Flooding of 
fields, particularly during first few weeks of its growth, is 
one of its basic requirements. 
Heavy clay and clay loams, which do not permit easy 
percolation of water, are excellent for this crop. The monsoon 
season, extending from July to September, provides requisite 
climatic conditions for its cultivation. Monsoon rains, 
however, are uncertain and inadequate. This limitation has 
been overcome through the development of irrigation. At 
present, almost 99.2 per cent (2,054 thousand hectares) of the 
total (2,071 thousand hectares) rice raised in the region is 
irrigated̂ ®. Changes in the cultivation of this crop are much 
more spectacular and interesting than those of wheat. As 
coirpared to the area under wheat, which increased by roughly 
2®Government of Punjab, Statistical Abstract of Punjab. 
1992. p. 222. 
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three times, rice experienced a nine-fold increase during the 
study period (Table 7). 
Wheat being the winter {Rabi) crop, it alone, could not 
provide the optimal use of the costly tubewell irrigation 
system, farm machines, and other facilities which were being 
added with considerable enthusiasm by the farmers during the 
1970s--which was the peak period for modernization of 
agriculture. It was from the mid-60s that farmers alone began 
to concentrate heavily on the production of rice which soon 
became the major summer (Kharif) crop̂ ®. The presence of a 
vast irrigation facility consisting of dependable tubewells 
was instrumental in increasing the production of rice 
cultivation which is a major consumer of water. This facility, 
as well as the availability of other modern inputs including 
high-yielding varieties of seeds and farm machinery, provided 
a deciding advantage to the farmers in Punjab over the farmers 
in other states in the country for whom rice cultivation has 
been the major preoccupation for centuries. What also makes 
Punjab different from other states is that its farmers are 
producing mainly medium and to some extent superior varieties 
of rice, which thereby enjoy a high market potential. 
Rice occupied only 4.8 per cent (227 thousand hectares) 
of the total cropped area of the Punjab in 1960-61. Its 
percentage rose to 17.5 per cent (1,183 thousand hectares) in 
S. Mahajan, Economic Development of Border States of 
India; Strategy. Policy. Constraints. (New Delhi : Deep and 
Deep Publications, 1988), p. 172. 
57 
1980-81 and to 27.5 per cent (2,071 thousand hectares) in 
1991-92. Increase in rice cultivation during 1960-76 was 
gradual and was mostly due to the development of irrigation 
through canals, wells, and tubewells. However, faster 
expansion of its area during the post-1976 period was the 
result of the Green Revolution technology. The accelerated 
increase in irrigation, and the creation of an assured market 
for this commodity led people to divert most of the area from 
less profitable crops of kharif season to rice. 
As new lands were developed, many were devoted to rice 
cultivation. As a result, the position of rice among various 
crops in the Punjab changed from fifth in 1960-61 to second in 
1991-92. No other crop of the region experienced faster and 
larger increase than rice. 
Currently, rice occupies 27.5 per cent (2,071 thousand 
hectares) of the total cropland of the Punjab. But different 
parts of the region display marked variations in rice 
cultivation (Table 8 and Table 11) . Map 7 shows the area under 
rice as percentage of total cropped area in the districts of 
the Punjab. The percentage of area devoted to this crop ranges 
from a maximum of 39.1 in Patiala district to a minimum of 7.7 
per cent in the district of Bhatinda. The submontane districts 
of Hoshiarpur and Rupnagar are less known for rice 
cultivation, covering only 15 and 18.1 per cent of the 
cropland respectively. Forests cover the largest proportion of 
the total area in these two districts as compared to others -
TABLE 11 
AREA UNDER MAJOR CROPS IN PUNJAB 
DISTRICT FOODGRAINS WHEAT RICE MAIZE PULSES BARLEY BAJRA 
Gurdaspur 398.28 201 175 17 4.98 0.3 -
Amrilsar 652.20 353 284 10 4.2 1 
Kapurlhala 213.10 111 97 5 - 0.1 -
Jalandhar 396.49 211 157 27 1.49 - -
Hoshiarpur 289.87 155 58 71 5.47 - 0.4 
Rupnagar 156.13 83 37 30 4.83 1.3 -
Ludhiana 518.19 266 231 6 11.69 3.5 -
Firozpur 656.99 390 233 1 18.99 5.4 1.5 
Faridkot 567.25 389 148 0.2 17.15 11.4 1.5 
Bhalinda 450.09 351 64 0.3 17.39 15.5 1.9 
Sangrur 718.50 390 301 2 13.5 10 2 
Patiala 645.90 337 286 9 10.9 2 1 
in 
CO 
AREA UNDER MAJOR CROPS IN PUNJAB- -continued 
DISTRICT JOWAR OILSEEDS SUGARCANE COTTON TOTAL CROPPED AREA 
Gurdaspur - 10.4 17 0.2 468 
Amritsar - 20.8 6 1.4 778 
Kapurthala - 2.7 3 - 250 
Jalandhar - 8.5 24.9 0.5 521 
Hoshiarpur - 7.4 14.6 0.4 387 
Rupnagar - 16.1 11.3 0.2 204 
Ludhiana - 5.1 8.2 3.1 608 
Firozpur 7.1 20.9 7.1 159.5 947 
Faridkot - 8 2.1 215.7 908 
Bhalinda - 24.9 1.8 263.4 835 
Sangrur - 8 5 49.6 888 
Patiala 7.2 8 2.2 732 
Source: Governmenl of Punjab. Slalislical Abstract of Punjab, 1992. pp. 156-65. 
A = Area (thousand hectares): 
in vo 
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Hoshiarpur with 23.78 per cent and Rupnagar with 15.02 per 
cent. Incidentally, these areas have the least net irrigated 
area in the state (64.7 per cent and 66.3 per cent 
respectively). This fact again highlights the importance of 
water requirement for successful rice cultivation. 
Although the Punjab barely produced 229 thousand tons of 
rice in 1960-61, its production after almost 30 years in 
1991-92 had risen to 6,748 thousand tons, i.e. over 30 times 
(Table 9). Thus, there has been a record growth rate in the 
production of rice which has been even higher than the 
production of wheat. In other words, while wheat production 
was over seven times than that of rice in 1960-61, this 
difference subsequently; has steadily narrowed down and, in 
1991-92, the production of wheat was narrowed to only twice 
that of rice. 
Such a remarkable rise in rice output has in no small 
measure been due to a steady rise in its productivity--thanks 
to the availability of high-yielding varieties of seed and 
assured water supply. These have caused the yield per hectare 
to rise from 1,009 kilograms in 1960-61 to 3,257 kilograms in 
1991-92. 
3. MAIZE (Zea mays. Corn) 
Maize follows rice in areal coverage among the food 
grains of the region. A major proportion of this crop iô 
consumed as a cereal, although some is used as poultry feed or 
finds its way to the distilleries. Maize requires a hot, humid 
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climate from germination to flowering. It flourishes well if 
the temperature varies between 20°C and 27°C; it also requires 
well-distributed rainfall ranging from 50 to 100 cms. during 
its growing season. Maize can stand heavy rains, provided 
water does not saturate its roots for longer periods of time, 
particularly when it is young. It can be successfully raised 
with irrigation if the rains are insufficient. The crop grows 
in a variety of soils, however, well-drained, fertile loams 
are excellent. Such soils are abundantly available in most of 
the Punjab. The requisite climate prevails in the region 
during the monsoon season (July-September). 
Maize amounted to 6.9 per cent (327 thousand hectares) of 
the total cropland of the Punjab in 1960-61 (Table 7). Its 
proportion increased to 9.8 per cent (555 thousand hectares) 
in 1970-71 and afterward came down to 2.4 per cent (178 
thousand hectares) in 1991-92. Introduction of improved 
varieties of seeds, expansion of irrigation, and growing 
demand for this commodity for food and poultry feed accounted 
for its areal and percentage increase during 1960-71. But, 
after 1970-71, it experienced decline mostly because of 
increased competition from rice, the more remunerative crop. 
Although percentage area under this crop has declined over the 
years, its yield per hectare has increased from 1135 kilograms 
in 1960-61 to 1962 kilograms in 1991-92 (Table 9) . The 
production levels have fluctuated over the years, ranging from 
as high as 861 thousand tons in 1970-71 to as low as 333 
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thousand tons in 1990-91. The decline in production is a 
direct result of the fall in the area under this crop. 
Map 8 shows the area under maize as percentage of total 
cropped area in the districts of Punjab. The district-wise 
analysis presented here shows that the percentage areas under 
maize are the highest in Hoshiarpur and Rupnagar (18.4 and 
14.7 per cent, respectively, thus together accounting for 57 
per cent of the total area under maize in the Punjab) 
districts. It is negligible in the southwestern districts of 
Faridkot, Firozpur, Bhatinda, and Sangrur. In other words, the 
hilly as well as the foothill zone and southeastern parts of 
the upland plain grow more maize than any other part of the 
Punjab. It is because these areas are better suited for its 
cultivation. Also, the hilly terrain of the region deters the 
extension of the cultivation of crops like wheat and rice, 
which are preferably grown in the plain regions. As mentioned 
earlier, these districts conversely have lower percentage of 
the total area under rice cultivation. 
4. PULSES 
Pulses form an important part of the daily food needs of 
the rural as well as urban people. They are the major source 
of proteins. Pulses also act as important means of enhancing 
soil fertility by fixing nitrogen into the soil. Gram, masar, 
mash, moong, moth, and arhar̂ ° are the major pulse crops 
°̂See Table 6 for botanical name. 
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raised in the Punjab. They may be grown seperately or in 
combination with other crops such as maize and cotton. 
Pulses occupied 19.1 per cent (903 thousand hectares) of 
the total cropped area of the Punjab in the period 1960-61. 
This decreased to 1.5 per cent (116 thousand hectares) in 
1991-92 (Table 7). Growing competition from wheat and rice, 
increase in irrigation, and introduction of Green Revolution 
technology resulted in diverting some of the area under pulses 
to these crops. In monetary returns, pulses failed to compete 
with other major crops. The decline in the cultivation of 
pulses may possibly affect the health standards of the people. 
Their prices have become somewhat prohibitive, especially for 
the poor. 
The area under gram has continuously been decreasing in 
the state. It covered 838 thousand hectares (17.7 per cent of 
the cropland) in 1960-61, and fell to 40 thousand hectares 
(0.5 per cent of the cropland) in 1991-92 (Table 7) ; while the 
other pulses have shown a slight increase over time. 
Pulses occupy 1.5 per cent of the cropland of the Punjab, 
but different parts of the region display marked variations in 
their cultivation. Map 9 shows the area under pulses as 
percentage of total cropped area in the districts of the 
Punjab. Rupnagar accounted for the highest proportion of the 
total cropped area (2.4 per cent) with Kapurthala district 
having none of its area under the crop in the period 1991-92. 
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When we move to grams in particular, the picture is very 
disappointing (Table 10) . There has been an all around decline 
in area and output (and at a rather alarming rate, see Figure 
6) . The yield per hectare of land has also declined instead of 
increasing. However, the yields are still similar to those of 
1960-61. In other words, this shows that high-yielding 
varieties have yet to emerge in this crop which occupied an 
important place in the agricultural econoiry of the Punjab in 
the pre-1960-61 period when both in area and output it was 
next only to wheat. In 1991-92, however, both area as well as 
output of this crop have declined to l/20th and l/25th of 
1960-61. Low net profits from this crop as compared to the 
parallel crop of wheat largely explain its inferior position 
in the crop complex of the region. Under the prevailing 
physioeconomic conditions, farmers prefer growing wheat to 
gram. 
5. BARLEY (Hordeum vulgare) 
Barley is a coarse rabi grain. It grows well even on 
lighter soils. It requires relatively less water than wheat. 
The duration time for the cultivation of barley is also 
shorter than that of wheat. That is why it is grown many times 
in the fields where sowing of wheat is delayed due to one 
reason or the other. Being an inferior grain, it is consumed 
mostly as livestock feed. Some of it is consumed by 
distilleries. 
FIGURE 6 
PRODUCTION OF GRAM 
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The crop did not gain popularity in the Punjab, as did 
some others such as rice. Barley occupies an insignificant 
place in the total cropping pattern of the state as a whole. 
It covered only 1.4 per cent (66 thousand hectares) of the 
total cropped area in the period 1960-61 which decreased 
further to 0.7 per cent (49 thousand hectares) in 1991-92 
(Table 10). With increase in irrigation, most of its former 
area was diverted to the more remunerative crop of wheat. The 
production in thousand tons increased from 52 in 1960-61 to 
145 in 1991-92 which is quite an insignificant amount when 
conç>ared to that of crops like wheat, rice, sugarcane, and 
cotton. It is, however, more in comparison to some other more 
insignificant crops in the Punjab such as bajra, pulses, and 
groundnut. However, the yield per hectare was 2,757 kilograms 
in 1991-92, which was state-wise the highest in the country 
against an all-India average yield of 1,681 kilograms. 
Map 10 shows the area under barley as a percentage of 
total cropped area in the districts of the Punjab. Only 
Faridkot, Bhatinda, and Sangrur districts had more than one 
per cent of their total cropland under barley (1.3, 1.9 and 
1.13 per cent, respectively). But, most of the Northern, 
Central, and Eastern parts of the Punjab Plains have very low 
portions of their area under this crop. 
6. BAJRA (Pennisetum glaucum) 
Bajra is a kind of coarse millet. It is raised as feed 
crop in the Punjab, unlike dry areas of the country where it 
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is normally produced as a cereal. Bajra needs semidry climate 
and lighter sandy and sandy loam soils. The crop is sensitive 
to waterlogging and flourishes well in areas receiving 40 to 
65 cms. of annual rainfall. 
The Punjab has higher rainfall than needed by this crop. 
Therefore, bajra does not grow well in the region. Secondly, 
it is no match to rice and wheat in cash returns. Its 
cultivation has decreased from 2.6 per cent (123 thousand 
hectares) of the total cropped area in 1960-61 to 1.0 per cent 
(69 thousand hectares) in 1980-81 and to 0.1 per cent (9 
thousand hectares) in 1991-92 (Table 7 and Table 10) . Although 
the crop has witnessed a steady decline in area, it did 
increase once to a 3.7 per cent (207 thousand hectares) areal 
coverage in 1970-71. This was as a result of the new 
agricultural technology witnessed during that time. Since then 
it has followed a declining trend, mainly because much of the 
cultivable land was being taken over by other major crops from 
which the farmer received higher returns. 
Map 11 shows the area of bajra as a percentage of total 
cropped area in the districts of the Punjab. Gurdaspur, 
Kapurthala, Ludhiana, Jalandhar, and Rupnagar do not grow this 
crop. In remaining parts of the region, it covers less than 
0.5 per cent of the total cropland. Thus, this crop is also 
losing its popularity in the state because of low returns and 
growing competition from other dominating crops of the region. 
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7. JOWAR (Sorghum vulgare) 
Jowar as a grain crop is complementary to bajra during 
the Kharif season. It occupies 0.1 per cent of the total 
cropped area of the Punjab (Table 7 and Table 10) , and is 
grown only in the district of Firozpur (approximately seven 
thousand hectares. Map 12 and Table 11). As such, it is one of 
the least significant crops in the region. 
8. OILSEEDS 
A number of oilseeds, such as groundnut, sesamum, 
linseed, rapes, and mustard̂  ̂are grown in the Punjab. These 
are grown mostly for domestic consumption. 
Together, they accounted for four per cent (185 thousand 
hectares) of the total cropped area of the Punjab in 1960-61. 
The proportion increased marginally to five per cent (315 
thousand hectares) in 1975-76 (Table 7 and Table 10) . This was 
primarily as an outcome of the new agricultural technology 
which was initiated in the late I960's and early 70's 
throughout the state. It fell to 1.3 per cent (99 thousand 
hectares) in 1990-91 then rebounded slightly to 1.9 per cent 
(141 thousand hectares) in 1991-92. 
One notices interesting trends in major oilseeds--
groundnuts on the one hand, and rape and mustard on the other. 
For instance, while groundnuts, after showing a rising trend 
both in area and output (Table 7), are currently diminished; 
^̂ See Table 6 for botanical name. 
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rape and mustard continues to remain stable. Regardless of 
this, their share in the total cropland continues to be small 
because they are no match in yield and monetary returns to the 
crops which have been offered support prices. These occupy a 
relatively high proportion of the cropland in areas around the 
urban centres where mustard (locally called 'sarson') is 
raised as a green vegetable and is sold for cash. The parts of 
the hilly zone and the foothill plain, where relatively light 
soils are devoted to oilseeds under rainfed conditions, also 
have slightly higher proportions of their cropland planted to 
oilseeds. 
Map 13 shows the areal distribution of oilseeds as a 
percentage of the total cropped area in Punjab. The trends in 
the production of oilseeds are well-illustrated in Figure 7. 
9. SUGARCANE (Saccharun officinarum) 
Unlike other crops, sugarcane is an annual crop. It is 
sown in March-April and harvested during December-Mar ch. It is 
a ratoon crop and gives two to three cuttings from a single 
sowing. However, the yield decreases with each successive 
ratoon. This crop requires a hot, wet climate and well-
drained, fertile loamy soils. Although the Punjab has loamy 
soils for growing sugarcane, the hot, wet season needed by 
this crop is confined to the monsoon months. Hot, dry climate 
during its early stages (March-June) and low temperature 
during later stages (November-February) retard its growth. 
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Source; Government of Punjab, Statistical Abstract of Punjab. 1992. 
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Occasional frost associated with very low teitperatures during 
winter months is highly injurious for sugarcane. 
The area planted to this crop in the state has fluctuated 
over time; the highest proportion, 2.8 per cent (133 thousand 
hectares) of the total cropped area was recorded in 1960-61 
(Table 10). It declined to its lowest levels in 1980-81 (71 
thousand hectares), and 1985-86 (78 thousand hectares) at 1.1 
per cent. In the period 1991-92 it increased slightly to 1.5 
per cent (109 thousand hectares) which is still quite an 
insignificant share in the total cropland of the state. 
Increased competition from wheat and rice, especially after 
mid-60's, largely explains this development. In a year, two 
crops of wheat and rice could be raised successively from the 
same field as against one in the case of sugarcane. 
Sugarcane cultivation, however, varied areally from a 
minimum of 0.2 per cent in Faridkot district to a maximum of 
5.5 per cent in Rupnagar (Map 14). It is mainly grown in the 
northeastern half of the Punjab. Spatial variations in 
sugarcane cultivation within these areas are associated with 
the soil conditions, availability of irrigation, intensity of 
competition from other crops, and, above all, the association 
with the sugar mills. 
Despite its fluctuating proportion, the production of 
sugarcane has increased from 486 thousand tons in 1960-61 to 
693 thousand tons in 1991-92, an increase of about 43 per cent 
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(Figure 8). The yield per hectare was recorded to be 6,348 
kilograms in the period 1991-92. 
In brief, sugarcane cultivation in the Punjab registered 
decline during the period 1960-92. Presently, it is 
concentrated primarily in the northeastern parts of the 
foothill plain, and upland plain of the state. 
Cotton 
Cotton is the most important of all the commercial crops 
(groundnut, sugarcane, and potatoes) grown in the Punjab. 
Cotton is a subtropical crop. It needs a hot, semidry 
climate and well-drained, loamy soils. Teirperatures ranging 
from 21°C to 27°C, rainfall ranging from 50 to 90 cms. during 
its growing season, and bright sunny days during its picking 
season are required for its cultivation. High humidity and 
rainfall cause diseases to this crop and reduce its yield. 
Cotton does better if it is raised with irrigation in a semi-
dry climate. The plant is sensitive to excessive soil moisture 
conditions. It needs well-drained soils which permit quick 
percolation of water. The requisite climatic conditions for 
its cultivation in the Punjab are not widely available. Still 
it occupies third position in the cropping pattern of the 
region, though trailing far behind wheat and rice. 
Cotton covered 9.5 per cent (447 thousand hectares) of 
the total cropped area of the Punjab in 1960-61 (Table 7). 
There have been slight variations in the proportion falling as 
low as seven per cent (397 thousand hectares) in 1970-71. 
FIGURE 8 
PRODUCTION OF SUGARCANE 
1960-61 1970-71 1980-81 1990-91 1991-92 
Year 
Source: Government of Punjab. Slalislical Abstract of Punjab. 1992. 
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Mounting competition from parallel crops, particularly after 
the introduction of Green Revolution technology largely 
brought this negative change in area under cotton. At present 
it covers 9.3 per cent (697 thousand hectares). Thus, the 
tenporal changes in area under this crop have not displayed a 
very consistent trend. 
Map 15 shows the area under cotton as a percentage of 
total cropped area in the districts of the Punjab. The hilly, 
foothill, and other regions in northern Punjab have very 
little cropland area devoted to the cultivation of cotton. No 
cotton is grown in Kapurthala district. The highest 
concentration of cotton cultivation is found in the canal 
irrigated districts of Firozpur, Faridkot, and Bhatinda. These 
have over 16 per cent of their total cropped area under 
cotton, thereby accounting for 92 per cent of the cotton area 
of the whole of the Punjab state. Sangrur district also has 
relatively significant proportions of this crop--5.6 per cent 
(Table 11). 
The total production of cotton was registered to be 410 
thousand tons in the period 1991-92, against that of 120 
thousand tons in 1960-61 (Figure 9) . The yield per hectare was 
539 kilograms, which increased to 970 kilograms in 1991-92. 
Conclusion 
The shift in area under different crops cultivated in the 
Punjab over time is shown in Figure 10. The area under wheat 
and paddy increased at a very fast rate. Changes in the 
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cultivation of rice were much more spectacular and interesting 
than those of wheat. As compared to the area under wheat, 
which increased by roughly three times, rice experienced a 
nine fold increase. As a result the position of rice among 
various crops of the Punjab changed from fifth in 1960-61 to 
second in 1991-92. No other crop of the region experienced 
faster and larger increase than rice. Of the total area, wheat 
and rice covered 29.6 and 4.8 per cent of the area 
respectively, in 1960-61. They increased to 43 and 27.5 per 
cent in 1991-92 (Figure 11) . The absolute area increased 
somewhat for cotton. However, its proportion to the total 
cropped area has more or less remained constant. Most other 
crops in the region have registered a decline in their area, 
mostly because of increased competition from rice and wheat, 
the more remunerative crops. Introduction of high yielding 
variety seeds and creation of assured market for them by way 
of support prices and guaranteed purchases by the state 
agencies largely explain this trend. Development of 
irrigation, distribution of chemical fertilizers, and disease 
controlling chemicals through credit facilities, extension 
services, and increase in mechanization mostly facilitated the 
shift in cropping pattern in favor of wheat and rice. 
Crop Combination Regions 
The preceding discussion of this chapter relates to the 
systematic study of individual crops. Such an analysis has its 
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own significance, for it gives an insight into the patterns, 
problems, and prospects of a crop in an area. But, the crops 
are generally grown in combinations, and it is rarely that a 
particualr crop occupies a position of total isolation from 
other crops in a given areal unit at a given point of time. 
The systematic study of individual crops, therefore, does not 
provide a complete picture of the crop associations actually 
existing in a region. Therefore, the study of crop 
combinations is important in order to understand compre­
hensively the crop geography of a region. 
In recent years the concept of crop combination has 
engaged the attention of geographers and land use planners. 
The statistical techniques used to describe crop combinations 
have been modified suitably by the geographers from time to 
time.̂  
For the purpose of this study, a comparison of the 
relative strength of various crops is made by ranking them (in 
descending order) for each district of the Punjab, according 
to the percentage of cropped area occupied by each crop. These 
will then be used for broadly delineating the crop combination 
regions in the study area as the ranking proceeds. 
C. Weaver, " Crop Combination Regions in the Middle West", 
Geographical Review. 44 (1954), 175-200. 
D. S. Kang, Derivation of Hydro-Based Crop Regions in Punjab 
(India). 
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The First Ranking Crops ; 
The first ranking crop—the crop which occupies the 
highest percentage of the total cropped area in the state is 
illustrated in Map 16. It can be noticed by looking at the map 
that wheat is indisputably the single dominant crop in all the 
districts of the Punjab. It occupies more than 40 per cent of 
the total cropland in each (Table 12). Its percentage is as 
high as 46.04 in Patiala district. 
The First-Two Ranking Crops; 
On the basis of first and second ranking crops, three 
crop combination regions may be recognized in the Punjab. The 
resultant crop association regions have been illustrated in 
Map 17. This reveals that in nine out of the twelve crop 
reporting districts of the Punjab, wheat and rice enter into 
crop combination. On an average, these two crops combined 
cover 76 per cent (wheat 43.2 and rice 32.9 per cent) of the 
total cropland of this combination region (Table 12). Their 
combined strength, however, varies between 85.1 per cent 
(Patiala) and 58.8 per cent (Rupnagar) in different districts 
having this combination. Fertile, moisture-retentive, silt 
loam soils of the flood plains furnish excellent conditions 
for the cultivation of wheat during rabi season and rice 
during kharif season. In the remaining districts cotton and 
maize enter combinations along with wheat as the dominant 
crop. As has been mentioned earlier, the canal irrigated 
districts of Faridkot and Bhatinda have high concentration of 
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TABLE 12 
CROP RANKINGS IN PUNJAB 
(District-Wise) 1991-92 
DISTRICT RANK RANK RANK RANK 
1 ! 1 11 1 III 1 IV 
Gurdaspur Wheat Rice Maize Sugarcane 
(43) (374) (3.6) (3.6) 
Amritsar Wheat Rice Oilseeds Maize 
(45.4) (36.5) (2.7) (1.3) 
Kapurthala Wheat Rice Maize Sugarcane 
(44,4) (38.8) (2) (1.2) 
Jalandhar Wheat Rice Maize Sugarcane 
(40.5) (30.1) (5.2) (4.8) 
Hoshiarpur Wheat Maize Rice Sugarcane 
(40.5) (18.4) (15) (3.8) 
Rupnagar Wheat Rice Maize Oilseeds 
(40 7) (18.1) (14.7) (7.9) 
Ludhiana Wheat Rice Pulses Sugarcane 
(43.8) (38) (1.9) (1.4) 
Firozpur Wheat Rice Cotton Oilseeds 
(41.2) (24.6) (16.8) (2.2) 
Faridkot Wheat Cotton Rice Pulses 
(42.8) (23.8) (16.3) (1.9) 
Bhatinda Wheat Cotton Rice Oilseeds 
(42) (31.5) (7.7) (3) 
Sangrur Wheat Rice Cotton Pulses 
(44) (33.9) (5.6) (1.5) 
Patiala Wheat Rice Pulses Maize 
(46) (39.1) (1.5) (1.2) 
Note: Figures in brackets indicate percent of total cropped area. 
Source; Government of Punjab, Statistical Abstract of Punjab, 1992, pp. 156-65. 
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cotton accounting for nearly 70 per cent of the cotton area of 
the state as a whole. 
The First-Three Ranking Crops; 
When the first-three dominant crops grown in the Punjab 
are taken into account, the number of crop combination types 
increased to six. They form several crop regions which have 
been plotted in Map 18. The map shows that rice and wheat are 
unquestionably the dominating constituents in the first-three 
ranking crop combinations, which covers all the twelve 
reporting districts. Other crops entering into combinations 
are maize, cotton, oilseeds, and pulses. Sugarcane, barley, 
bajra, and jowar are also cultivated, though these fail to 
appear in the combinations since they command only small 
shares in the total cropland of the Punjab. 
In short, wheat is the leading food and cash crop of the 
Punjab. It occupies first rank in all of the combinations in 
the region. Rice is the second largest second ranking crop, 
with cotton and maize trailing behind it. The drier southern 
districts are especially known for cotton cultivation. Maize 
is important in the foothill plain, where well-drained soils 
furnish excellent conditions for its cultivation. In 
Hoshiarpur, which lies in this tract, the crop comes next to 
wheat in the combination. 
^̂ For a detailed discussion on the individual crop 
distributions, please refer to the earlier part of Chapter V. 
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There is not much variation in the first-two crop 
combination regions. Whatever variations are found by 
considering the third ranking crops, are largely the function 
of the differences in the development of irrigation, type of 
soils, and surface configuration. 
CHAPTER VI 
SUMMARY AND CONCLUSIONS 
In the previous chapters, significant characteristics and 
trends in the Punjab were identified and assessed. The purpose 
of this final chapter is to look at the study area from a 
broader perspective, as a region, by presenting a regional 
summary of salient agricultural features and changes over the 
years as a result of the Green Revolution. 
Looking back, we find that the spatial patterns of land 
use in the Punjab have undergone momentous changes during the 
period 1960-92. The net irrigated area in the region has 
nearly doubled during this period. It rose from 54 per cent in 
1960-61 to 93 per cent in 1991-92. The ancient Persian Wheel 
and lever systems of irrigation have been completely replaced 
by tubewells and canals which are more reliable and efficient. 
This has reduced dependability on rainfall and has stabilized 
farming. Extension of cultivation, transformation of cropping 
pattern, and increase in intensity of cropping are largely the 
functions of this development. 
As a result of the Green Revolution in Punjab, common 
lands under forests and marginal lands have been increasingly 
put under agricultural crops. At present, in the period 1991-
92, 4.23 million hectares out of 5.03 million hectares, or 84 
per cent of the reported area available for agriculture, is 
96 
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under cultivation. Only 4.5 per cent of the total area is 
presently occupied by forests and most of that consists of 
plantations of eucalyptus. 
Going a little deeper, one finds that in the farm sector 
the cropping pattern has witnessed a major shift in favor of 
wheat in the rabi season and rice in the kharif season. Wheat 
has spread at the cost of gram, barley, and oilseeds (rape and 
mustard) which were previously sown as mixed crops with 
traditional wheat varieties. Similarly, the area under rice 
has increased at the cost of maize, kharif pulses like moong 
and masar, groundnut, and cotton. The area under wheat has 
nearly tripled and the area under rice has gone up by nine 
times since the start of the Green Revolution in the 1960's. 
On the other hand, barley, pulses, oilseeds, maize, bajra, 
sugarcane, and cotton recorded declines in absolute hectarage 
or percentage of area occupied. Under these changed situations 
in farming, such crops could not compete with their 
replacements in monetary returns. 
Greater emphasis on food grains is another chief 
characteristic of the cropping pattern of the Punjab. These 
occupied nearly three-fourths (73.82 per cent) of the total 
cropland of the region in 1991-92 (as opposed to 45.8 per cent 
in 1960-61). The areal distribution of food grains varies in 
the districts of the Punjab (Map 20) . Production of food 
grains has increased tremendously over the years. Wheat ranks 
first amongst them, as well as other crops grown in the state 
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such as rice, bajra, barley, jowar. Wheat is the staple food 
and one of the chief commercial crops of the people. No other 
crop of the region competes with it in terms of area occupied 
or human consumption. Rice comes next and dominates as the 
second ranking crop in the Punjab. Irrigation is the principal 
development which has facilitated its cultivation. Together, 
wheat and rice account for 96 per cent of the total cropland 
under food grains. 
An examination of crop statistics for various districts 
of the Punjab further reveals that the earlier diversified̂  ̂
structure of land use is gradually on the decrease; and, 
instead, the farm economy is becoming highly specialized. It 
has also made the crop structure of the region more soil 
exhaustive. Decline in cultivation of pulses and other 
leguminous crops which enhance the fertility of soil in a 
natural process is likely to affect the health, both of the 
people (pulses are as mentioned earlier in̂ ortant source of 
proteins) and the soil. Thus, diversification of the cropping 
pattern is needed for exerting more stress on the cultivation 
of pulses, oilseeds, sugarcane, and other crops. 
The policy framers would, therefore, have to look closely 
into the nature of greening of Punjab's countryside. The 
pattern of cropping that has emerged because of high 
specialization in wheat and rice and the resultant imbalance 
^̂ The greater the dominance of some crop in an areal unit the 
lesser the crop diversification and vice versa. 
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in the overall cropping pattern will have to be carefully 
examined. Breeding of high-yielding seeds similar to wheat and 
rice for other crops and the creation of assured markets for 
them will help achieve this goal. Diversification is also 
stressed for the overall land use pattern of the Punjab; and 
greater emphasis would have to be given in expanding the area 
under forests. 
The aim should be not on framing short-term production 
schemes but on long-term perspective planning and working 
thereon. It is hoped that this study will be useful to policy 
makers and administrators who are concerned with agricultural 
development. 
APPENDIX I 
CONVERSION FACTORS 
1 Hectare 
1 Acre 
1 Square Mile 
1 Sq.Mile 
1 Sq.Km. 
Area 
2.47109 Acres 
0.40468 Hectare 
2.5900 Square Kilometres 
640 Acres = 259 Hectares 
100 Hectares 
1 Ounce (oz) 
1 Pound (lb) 
1 Kilogram (kg) 
1 Metric Ton 
1 Metric Ton 
Weight 
28.3495 Grams 
0.45359 Kilograms 
2.20463 Pounds 
1,000 Kilograms 
2,204.63 Pounds 
1 Lakh 
1 Million 
Numbers 
1,00,000 = 0.1 Million 
10 Lakh 
1 Inch 
1 Yard 
1 Mile 
1 Millimetre 
1 Centimetre (cm) 
1 Metre 
1 Kilometre 
Length 
25.4 Millimetres 
0.9144 Metre 
1.61 Kilometres 
0.04 Inch 
0.3937 Inch 
1.09 Yards 
0.62 Mile 
Temperature 
°F Fahrenheit temperature Celsius temperature °C 
Tp = 9/5 (Tc+40)-40* Tg = 5/9 (Tp+40)-40* 
*where Tp = temperature in Fahrenheit, and 
Tq. = temperature in Celsius 
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